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(54) NEGATIVE RESIST COMPOSITION FOR ELECTRON BEAM OR X-RAY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a negative chemical amplification type resist 
composition for electron beam or X-ray, which satisfies the properties such as sensitivity, 
resolution, preservation stability of a resist liquid, PCD(Post Coating Delay) and PED(Post 
Exposure Delay) stability in the use of electron beam or X-ray by solving the problem on 
performance improvement technique in the microfabrication of a semiconductor device using 
electron beam or X-ray. 

SOLUTION: The negative resist composition for electron beam or X-ray contains a N- 
hydroxylimide sulfonate compound (A) as a compound generating an acid by the irradiation with 
electron beam or X-ray, a resin (B) containing a repeating unit containing phenol structure 
having at least one OH group at the meta-position, having the molecular weight distribution of 
1.0-1.5 and insoluble in water and soluble in an alkaline aqueous solution and a cross-linking 
agent (C) cross-linking with the resin (B) by the action of the acid of (C). 
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x-^;k 2 -x^;u^;nfx;px— x;k k Hn+ 
->x^;nfx;i/x-T-;i/, ^x^k>^u 3-;nfx;p 

?-)V7 5 y x^;t- t'zju-fjk y'^jvy s y x^;i/ 
kx;kx— rJk ^>^k:z;kx— -x^k 7^h^kH 
□ 7^7U^b'zjH-fMa , tfx;k7U-;ux 
-t-jp (#J^«kx;i<7;E.x;kr-^;k t?x;n»u;w 
x— =fjv, ^^dj|/7izjh-tJK k*x;u- 

2, 4 - i?^ DJI/7x-JH-fJk h'^t7fJH 
-x;k kx^T^^x^x-^k&t*) ; 
[0 0 3 5] k*z;H7fJH, H^Jl/7fl/ 

— K fc\xM^X3=-;k7-ti5 i — K b*x;W1k— K k 
zM7"ni-K k*x;i/i7D;i^7-fe'T— k*x;w^ 
^Djkr-k^-k E-;Wh*->7tf-h, tfx;p 
T'h+yTtf-h, k'^7x^7tr-K bfx 
;k7ir b7-fe^-k k*x;i/-0- 

k-K gSfSt'^JK +Ml/?My^kr:;k ^d;1/S 
Iftt^JK rh7^n^lflb*-JK t7M 
itkx;y&i; ; 

[0 0 3 6] x^yym^ tKJAtt, x^k>, 

>« fCVlt^JlX^l-y, MJ7 
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^j-hTsj-vyun) , 7)va^^x^-uy mi 

*k£, ^ h+v7f l/>, 4-^h+y-3-^f;W 

(#J;i«> ^CUkX^kX WU)17,^V>, h'J7 
o;k*^>. 5rh^p;k*^k>, <y&?u)lx 
^V>. :/ni*7^k>, y7*UAXfl/>, 3— b'X 

"f-vy, yji-tjvx^-yy, bVyji^rJixT-uy, 2 
-•^uA-4-bUy)i^Ji^^)Vx^uy, 4-yjv 
Jr)V-3-bV7)i*)]s*^)ix^uyt£}i) s 

10 +y7fl/>, h*z;l/t7^1/>; 

[0 0 3 7] ^nh>|IXT;H, WAtf, ^7 0h> 

^7-;kk>Mei -f^3>iy^fjk -r^n 

^v^x^k -r^zi^^^;^^) ; -^u^ym 

S5^(i7'7-JH0y7Jl/4 ; JH^fJl'i (^JAti, 
y^Wkk-h, i?7^)V7-?V-Yt£E) , ** 
vk-f>iL YKSF, 7^'Jn-hUJk y^'J 

[0 0 3 8] ^©cf'T, tDU^y-x^uy. N- 

M+y7xrJH 7i7U;k75F, N- (X)V<$*i/ 
±£1t3^y V-/$t#m^/&#,tkT»i;k^o #§§BJ 

\z *5 3 »bs * cote© s^^e y -7 - (D^mm. t k T 
^oiikwa^tkT, 5 0^%rawiL 

so [0 0 3 9] KTC-^S (a) T*3*13il0ilk« 

[0 0 4 0] 
[ft 6] 
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OH 



OH 
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OH 

(27) 



[0 0 4 3] 



-4ch 2 -ch}- ~{ch 2 -ch}- 




HO 



Uk 9] 




h.co 0CH3 

OCH 3 

(28) 



$#81 2002-1 31 908 (P2002-131 908A) 



(10) 



17 



18 




4cH 2 -Clf x -(CH 2 -CH)- y 



OH 



(29) 




CI 



OH 



(30) 



Br 




J. * I y 



OH 



(31) 



0~CH 2 - 



(32) 



O-C-CH, 
II ' 
O 



-fcH 2 -CH) £cH 2 -Ch}- 



CN 
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OH 
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OH 
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OH 
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°^CH 2 CI Br 
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" 1 y 
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OH 
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CH 3 
-(CH 2 -C4 
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CN 



CH 2 CH 2 -NH-C-NH CH 2 CH 2 OH 




OH 



(68) 



CH 3 

-{CH 2 -c4 



-fcH 2 -CH}- 



o=c 



o 

CH 2 - 



I 

o=c 

I 

o 



CHCH 2 -0-C 
OH 



-4ch,-ch}- 

CN 




[0 0 4 8] .hfE^mOntelECDSgcSrirr.. x, 

T«, x = 3 0~9 5, y=5~7 0, §f*b<ttx = 
5 0 — 9 0, y= 1 0~5 0 ©iSBTffiffl £*13<, 3/& 
£-^e>&3StlllTtt, x = 3 0~9 0, y = 5~6 5, 
z = 5~6 5> £?£b<«:x=5 0~9 0, y=5 — 4 40 

[0049] (b) ©nus, »^b<e-^ 
#^»«M¥±§ wuxfi^/W) t, i, ooo 

-5 0, 0 0 0, ff*L<tt2, 0 0 0-3 0, 0 0 
0, M(-»*b<tt2, 5 0 0-1 5, 0 0 0CMT 
ttffl$ll5. ^HPJfcfr^ (Mw/Mn) «1. 0-1. 
5©«SBTifcD, J;t)fi t *L<ttl. 0-1. 2©iSB 



CH 2 CH 3 



OH 



(69) 

(Mw) , RT^T* (Mn) , 
(Mw/Mn) tt, Wl/A-5I->3>^D?h^7 

(a) T*Sn5llt)Sl/l(|jl*tt©^IIi. 5-1 

ootM, $?sb<«5 o~i o o^e;1/%, Hfrff* 

b<«7 0-1 0 OtJUT?**. 

[0050] #§§bj (b) tffl^en^ftfBitt, 

#ffi¥4-l 9 5 1 3 8^, #W4-3 5 0 6 5 7 
ti¥4-3 5 0 6 5 8f, §lf6-41222 
#P^¥ 6 - 6 5 3 3 3 ^©&BJSffl#, Polym. 
J., 18 #, 1 0 3 71 (1 9 8 6^) , Poly 
m. J. , 2 2#, 3 8 61 (1 9 9 0 ¥) , Makr 
omol. Chem. Suppl. , 1 5S, 1 6 71 

(i 9 8 9f) mizmmznrzj3mz£<o-e>i$ l -tz,zt 



iff BB 2002-1 31 908 (P2002-1 31 908A) 



(15) 



27 

[0051] rjvti u fln»tt»B<07;i^* u mmms. 

tt, 0. 2 6 Nf h7/f iVT^-^/A/W Fa** 
1M F (TMAH) TMfc (2 3t) lT2 0A/#K 
±© #tffSl<tt2 0 0A/ta± 

o 0M*c*ruT*»iPi6iw.©«i(or;i/*URi»tt*f 
o os*«ST«fffl-r*cii:d«rff*. 

7-feh>-eD#n-;i*WlB, p-fcFu 

6Kiwean*t>©Ttta:v». mm (b) 

*«©*H»»K»L, 3 0~9 5li%. &?£L<tt 
4 0-9 011%, 3EfcJ!f*L<«5 0~8 Oft«X© 
fSBT&fflSn^o 
[0 0 5 2] [2] #5SBJTH. «^i»XttXi»©JI8«- 

fc«fc»5»*56±-rsfl:^« mm±M) ttx, N-t 
tbTd &©-«!5S (pag 6) ttsnsft^ 

[0 0 5 3] 
Hfcl 4] 
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r 60 -so2>-o— n! 



A 
V 



[0 0 5 5] A60«, fiMtbTHTfeiK T;i/ 
+ l/>* (0£L<«EK*lfc2~i 0) , WSiT)V*V 
>* (5fSL<HI*t6~14) , T)l*r-U>m 
(»SKHk*»2~10) . ViVt7)Hr-l'>& 
(!ff£l<HKit6~14) , Xtt7'J-l/>» Off 

j&UJStfSn*. Httt7;i/^r— U>3StLTtt, S'^D'S 

+-fe>^», y;i/*;^>aa«p^#tf en*., 

[0 0 5 6] ^ne.S^f LT^Tfci^IftltL 
T, £F£L<«, r$S1~4|«)7WM, £**fc 
l~4ffl©T;W3^->» > Any>Bf (7 7*1?- 

*, K^2~6ffl©7;^-;«, ->7ys, tb*n 

20 ftJW^v'*, M*»2~5fl©T;P3^v* 

T> -IRS: (PAG 6) T?fSn4fc^*©W(:#iSS 
"To *5§Bj(Drt#^in6(C|5g^Sn*fc©T«^:^ 0 

[0 0 5 7] 

[ft 1 5 ] 
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.60 



(PAG6) 



[0 0 5 4] R60«, M^ft^WLTt^Tfei^T;!/^ 

l/>m. Xtt7'J — U>»&3VT. _h»B-«^ (PAG 
6) R 60 tt, S^aSr*bT^Tfe=t^T;l/^* 
(»£ L < «j5**i!c 1 ~ 1 8 > *fls«tLTtt, MA 
«, y^*, x^;i^t, C F3, C4F9^#tf6n 
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0 (PAG6-1) 








[0 0 5 8] 
Mb 1 6 ] 



N-O-SO*, 
0 (PAG6-2) 
O 

N-O-SQjj 
(PAG6-3) 

(PAG6-4) 



(PAG6-5) 



N-0-SQ 2 



CR, 



OCH, 



CF 3 





OCH, 



(PAG6-6) 
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Wo-SOjf-CjHs 

0 (PAGG-7) 
O 

0 (PAG6-8) 
O 



O 

o 

0 



(PAG6-S) 





(PAG6-10) 

N-O-SOs-CCHahs-CHa 
O 




(PAG6-J2) 



[0 0 5 9] 
[ftl7] 
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^ — f r 



SO^-CF s 



0 

(PAS6-13) 




0 




F F 



O F F 

(PA66-15) 

O 



F 



N — OS0 2 CH 3 
O (PGA6-16) 



O 



(17) 



OS0 2 -CH(CH 3 ) 2 
O (PGA6-18) 



[0 0 6 0] 
[ft 1 8 ] 



[^N-OSOsr CH 2 — CH 3 
O (PGA5-17) 



O 



OS0 2 -(CH^ 7 -CH 3 
6 (PGA6-19) 



O O H 3 C 

(^N-OS0 2 -Q^-OCH 3 [^N-OSOsH^-CHa 



(PGA6-20) 



C^N-OS0 2 hQ ^ 



(PGA6-22) 



[0 0 6 1 ] 



O H 3 C 

(PGA6-21) 

O 



-oso 2 




(PGA6-23) 
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N— OSO a CH 3 
O (PBA6-24) 

Gu 

B N-OSO2CH3 

J (PGA6-26) 




O 



Yj-oso 2 -<Q> 

O (PBA6-28) 



0 



IL N~OS0 2 CH 3 
J {P6A6-25) 
O 





N-OSO2CH3 
& (P8A6-29) 
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N-OSO^CH 3 
y Q (PGAB-30) 



O 

a} 



N-OS0 2 -CH(CH 3 ) 2 

O (PGA6-32) 

[0 0 6 2] Z.ti%<Dit€;mU, m*Jd&.Y. Jaubert 
Ber. , 28, 360 (1895), D. E. Ames?.*, J. Chem. S 
oc, 3518 (1955) X«M. A. Stolbergio*, J. Amer. Che 
m. Soc. , 79, 2615 (1957) *£K*<0#i£fc«fct>«ifi2 
n€»o IftN-kh'n+HSHMftt. R60-SO 
2C 1 (j£f, R60ttWIBtrai:jtift*W-r*. ) 

«, L. Bauer J. Org. Chem. . 24. 1293 (1959)1? 

mar, *fcH2aa±jg^LTffl^6n*. 
o. i~2 oa*ss««aaT»D, »SU<ttO. 5~ 

1011%, SCJf*b<Ul~10liXT?*5. 
[0 0 6 3] ft, *%BJ('43^T«, N-tFU^ 



<^DI/^X h^C«JS$nT^&&»©?£ (4 0 0- 
2 0 0nm©*m ftftftiKU fffrff*L<«, g 
Ml, hH, it, KrFl*->7W-f-3t) , A r F 



OS0 2 -CH(CH3) 2 
(PGA6-31) 
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^tfciD, ae©«tng£#Tffi£-a-fc. uttabfcwjg^ 
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W-l: *1i77v2 R0 8 ttB*-f>^fI 

W-2: *%77V2 F-17 6 (^B*-f>^t; 
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m<D^>&. PED, PEDSr/EttfcMtlfc^tfMl^ 



(5i) int. ci. 7 ms>mn 

C0 8L 25/18 
61/32 
63/00 
101/06 

G 0 3 F 7/004 5 0 1 

H0 1L 21/027 



F I 

C0 8L 25/18 
61/32 
63/00 
101/06 
G 0 3 F 7/004 
H0 1L 21/30 



5 0 1 
5 0 2R 



F^-A 2H025 AA01 AA02 AA03 AA04 Mil 

AB16 AC05 AC06 AD01 BEOO 
CB17 CB41 CB56 CC17 CC20 
FA17 

4J002 AA051 BC011 BC041 BC081 
BC101 BC111 BC121 BE041 
BF011 BG071 BG131 BQ001 
CC162 CC182 CC222 CC232 
CC242 CD052 CD062 EJ067 
EN008 ER028 EU028 EU048 
EU078 EU088 EU118 EU128 
EU138 EU148 EU238 EV077 
EV246 FD090 FD147 FD156 
FD310 GP03 



